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Th«  Ovarcharg*  and  Ovardlseharga  Bahavlor 
of  Polyaar  Elaecrolyta  Calls 

R.  Copallengar 
K.Z.A.  Hunshl 
B . B .  Owans 

Dapartnant  of  Chanlcal  Englnaarlng  and  Hacarlala 
Setanca 

Corroalon  Rasaarch  Cantar 
Unlvarslcy  of  Minnasota 
221  Church  SC.  SE 
Minnaapolla,  HN  SS4SS 

Tha  ovaccharga  and  ovardlseharga  bahavlor  of 
tha  call  Li|  (PEO),-LlCFjSOi|V,Oij  Is  being 
Invaaclgscad  with  particular  aaphasla  on  tha 
ehangas  caking  place  ac  Che  cathode . 

Calls  vara  cycled  uncll  conscanc  capacity  was 
raachad.  k  typical  call  was  chan  placed  on 
overcharge  at  constant  currant  above  the  noninal 
O.C.V.  of  3.2V  uncll  It  reached  a  plateau  In  the  V- 
t  curve.  (This  occurred  at  4.95V.)  The  cell  was 
held  ac  this  potential  and  tha  current  ■onlcored  as 
a  function  of  tl»a.  After  a  lapse  of  several  hours 
the  currant  showed  erratic  bahavlor  and  then  becaae 
conscanc.  On  open-circuit  the  cell  voltage 
decreased  to  1.2V  over  a  period  of  2  hours. 

Post-Bortaa  axaalnaclon  of  the  cell  revealed 
savare  elaecrolyta  and  cathode  degradation.  The 
elaecrolyta  showed  a  aarked  discoloration  chat  was 
clearly  visible  In  an  optical  aicroscopa.  The 
intarfaclal  region  of  tha  eathoda-electrolyta 

incarfaca  was  aueh  rougher  chan  tha  inneraost 
cathode  structure.  In  addition,  the  presence  of  a 
white  fluffy  deposit  In  this  Intsrfselal  region  was 
shown  by  EDAX  analysis  to  ba  pradoalnantly  rich  In 
S  Indicating  the  possibility  of  llchlua  salt. 
LlCFjSO,. 

Scanning  alaecron  nleroseopy  was  used  to  show 
large  wold  areas  and  a  acre  crystalline  structure 
of  tha  cachoda,  In  sharp  contraat  to  tha  original 


cathode  which  was  auch  finer  and  amorphous.  Cross- 
section  analysis  of  the  call  using  EDAX  revealed 
the  presence  of  vanadlua  ac  the  Ll-electrolyte 
interface. 

A  typical  call  axaalned  In  tha  charged  state 
showed  the  cell  coaponencs  to  be  intact  with  no 
visible  deterioration.  The  cathode  was  smooth  and 
uniform  and  the  electrolyte  aalncalnad  lea  original 
color.  The  white  fluffy  deposits  found  In  the 
overcharged  state  were  absent  in  this  case. 
Furtheraore  there  was  no  evidence  of  vanadium  at 
the  Ll-electrolyte  Interface. 

Further  work  Is  in  progress  to  detsralne  the 
level  of  overcharge  chat  can  be  tolerated  In  this 
type  of  cell.  Results  for  the  overdischarged 
behavior  are  still  incomplete. 
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